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Balanced truncation is a widely used and appreciated projection-based model
reduction technique for linear systems{
x˙(t) = Ax(t) +Bu(t)
y(t) = Cx(t) .
This technique has the following two important properties: approximations by
balanced truncation preserves the stability and the H∞-norm (the maximum of
the frequency response) of the error system is bounded above by twice the sum of
the neglected singular values.
This paper tries to extend the framework of linear balanced truncation to sys-
tems with a quadratic output{
x˙(t) = Ax(t) +Bu(t)
y(t) = x(t)TSx(t) .
For such systems, the controllability Gramian remains the same, but it is not pos-
sible any more to calculate the observability Gramian. Three different approaches
are introduced to overcome this problem.
We also give numerical examples for large-scale systems. In this case the Grami-
ans are computed by a block form of the Arnoldi-Lyapunov method.
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